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nmmi] *7-mm i E.&\c&ftM£ftxti:z>& 

t . Axztitcw, i <D&m^-jkK#mKmm*Mir 

i <Dmt%tmtm2<D&\t^z, m^mm%mmnn 
x*#ibbfitz%i&mmcmcx, mum i ©£it ^-om 
umfcv&xtw&mfrfe^ft mmm 2 ©fed 
± 5 tfi*ftttip#-r* - 1 ic i *> $ 3 <D&m 

Srlt1-ii:K:J:5J(540fe«f-S:#ft5*2**tt«r|| 

I mm 2 ] m ten i ©feflr-§*#fe r t kmis© tr 

y NrtiSrfl-oxV i??Mm^Xh <0 » iufEfe^ft^aSB 

Ty^T—Zf^t, tfJiESfl 3 (Dfelf iufBFJf^t' 

[tff#rl3] fi&KfBl, *2, &«fcU5J(? 3 
fit, #7-Ii^v"T>\ -vify^, jo^U^^n-© 
= £ *i/t ft 5 ft^fW* Sr fe b fr-f IS o 

n -©Efe£;fc bt>1rm 3 ©feft LTZ&tg^ 

xn- fc£tfS©4fe£ifcbfr1ifU©fe{l-S§««> 

5 <t> r t zmmt-r i iE«©fem-§-*a 
<d% 3 ©felt bM%i<»&iifammnx*)b bfi 

i 

KraESS2««a*«, Btjis^3©fejf^ic{txT, suiaa 
©-efts i t zw&ttzmxm 1 i2fc©fe{i ^> 

[00 0 1] 
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$ fix ft * &ftmm®. zfob io-f&m^zxts v 
xm ft 5 ^toagfifcun-s. 

[0 0 0 2] 

[t£*©8flf] TOJw^ff^^T, Mx.tfJ>^ 

mm<Dffim<D&tmrtmbfiz> x. o ict-v v^Mt^ 
m*'fjt£bz.ttvfit£t>fix^z> a z<Dm&. wmm& 

ftb*bft.5/T> (C) , T-e>^ (M) , jo J; 
XM*u- (Y) ©=fe©femf-tcH]JB!lffl©flr-i-Sr^* 

Mb, iiffttc, M, ioit/Y^ Sbfcm (k) SrJp 

20 [0 0 0 3] w©ff-§-^aT^=f y XAfi, M'S©^^ 
JAY (HL) »^->+K^ (SH) »^©jRSS:R 
fet5HL/SHM^ A^©»/tt»1-5a* 
08IS:£ft5 h->*-^©R£^ UCR (Un d 
er Color R e m o v a l ) &XfK¥&£. 

bffiffc&fltz, C, M, Y©Hfe©{f^6>C, M, 
Y, KBgfe©«-S-Sr^-r«fc»©*Jtft*iR^(t#«i 
S^rfrft 5 T/u^ !> XAtfc •? % ioftfj&ir^^ y 

[0004] ±E©i 5f-bT^Siffi 

Sife©fe!*4StASMa© t©»cft5 J: 5 tcfS-S-toar/v^ 

7^-^?:ffl^fc«^i7/v^ y XAtci «j^#*aa 

tt, MfiSffl^^yuA^ros^m^^ftft^n^o 
[ooo5] 7 7-o^^-t>tc:j:t)#p>nfc 
fe{f^-Jite^ftx-^*T-*)9, r©MAft*©feif-§- 
(cv^^*,±f2©^/j;ft#iaST^^y XAtlot 
ff^^S^^Tffi^a^iS LTV^c:©T*{i, ft *8HS 

50 -^^T, C, M, Y©Zfe©fe{|f^>7-7^^i:L 
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"t, C, M, Y, K©E£©fe{g-5§-£#?K ±!5©ft-5§- 
ijmjfrdt y t |2&$ff ft/U yifTv ?7—Zf>V 
(LUT) SrffrfcU 77>r^*^vfcj:9^f,ixfc 
&it%\t*<D LUT Sr#fi81-5 £ £ ± 9 HWjOfeff 4§- 

M, Y©Efe©filf *ftib=ft©fef§3-W 
yf^^tUC, M, Y, K©Bgfe©feff-§-$TttW 
-fSfcO-CfclK A^HiJ^C, M, Y<DE.&X°ibZ>Zk 
A^E^LUT (3D-LUT) <t#$ti'5 0 
[0 00 6] r.©3D-LUT£rffr&-f SfCfcfcoT 
l±, ^©£$3D-LUT£ffr£-f -Sir, WilllC, 
M, YW&feff-^-d^ft-mi o t'y NT*fcf>*?$n-5 
»S\ fill 0 9 fBt>©fe*ftj&©&^6£fto3D-L 

©&^£ (0Hx.tf3x 1 0 4 fi©&T-,£) ^o3D- 
LUTSrf^jSU Tfitf'-> M££-3V^T-t©3D-LU 

t © m Kffiffl&w. zm-ft^? mw^mmm znz 

(#<&Bg 5 8- 1 6 1 8 0^2fc»#H8) . 
[0 0 0 7] 

[£$#$& L± 5 £1" SUB] ±|2©J:5ft&S©»fc 

17;^yXA|cIo'< m-^&a£lSL-*©&3M#£>ft 
it < Hft £ C R T t* A * -f u -f ^© $5*B 
ffifc^L-C^w- *©l£Milc&L-*:|^ t^u-^ 

# b*ts =t ? tiwirA'i y xa©«/^^ 

©ffilcHSE-rSflJtfHfttt-C&a. r©*£\ ^ftib© 

A Lft# 5>PS-f 3 r i left 9 , fta>ft/4> 5 * < lit- 
f ■ffMllc#K|IR« i t h Uf Ui XhZ> 0 

[0008] m^ss-wctf)}^ »#ine±(cft« 
$ nfcHit±ro^^-7 v xmvmfc-r s z t \z .t <o ^© 

,6©C, M, Y, K©&£3% (ft-WaiT/Urfy XAtd 

»c, i-ftfr^mii±©^©£©fe*^£EgHefagL. 

C ©iP%©il8£g:£ g ft«l:fifM7/i'J y Xao 
¥4-2 5 3 4 7 4^fg#Hg) „ C©#££gyB-f3 

[0 0 0 9] ±iELfc«t?tvlC©m^aT 

&3T;u =f y X A tf> f> ffr& L fc 3 D - L U T t> #*JB4 
fc©T?*> 9 „ ±i&©«fc 5 KffifflZfr ft 9 i#*?BtttiB 
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fetifcfe^S: 3D-LUT43J: tf*&ra«JM&afc =fc 9 

ft o tzmmemm t r t^nsffl 7 ^ * a ices $ tut ® 

m^ozf * ^ ^i^icps LfcMS©£ft^ £ gft 

[0 0 10] W8 - 1 3 8 0 3 Of^ilCIt 3D 
-LUT©mi{CR, G, B©£Mtl€tl|:|lt-51^ 
i;w->^7 5'Xf-7 , ;u (ID- LUT) £13® LT^ 
10 ©iD-LUT-e*»«fife»*9Mjii-'5riicJ:»>, ft 

^i$»S:K«R-r 5 - <k ^ ft e> f±\ *twsi»»i*jrt 
- 1> \z x <o mm ^ ntcm% ta^tf srim*. 

[0011] r.©4i«»C*J»tS#ffitt, R, 

G, B©#fe«|*|pHCo^-C#lD-LUT^«t«J-ttb 
m-#»C*i»«?ttS:»i|RLJ:5iL--CV^5fc», R, 
20 G, B©#fe|ft±{Cjo^Ttt#^tiliPiiHK$ix^t>© 

O^Tfi^H^tttt^^nf, tPb5, R, G, B© 

aSBB-^-i-Sfe^lfilKlo^Tt, R, G, B©|ft*-[6](ro 
V^T©*|jEa«lMiU J ^:t^^©fe*^6]^-ov^TfiB'TS© 
«rtt*»6 $ b^gfa^tc <o . fttoimifittLZmJzir 
5*J^4x^fei) s 3D-LUT©SuS(Cl D-LUTSr 

©, r©^{C«fc5#fe-ef±R, G, B©#*ft±£^ 

[0 0 12] **Wf± x ±iE*Wfc«# % 

[0 0 13] 

X ft 5 fe7>^?®^Sr fe *3-Tfeft ^ £ A7J LT{f 
SrfTftpfelf^a^filctJ^T, A7j£*Wc|gl©fe 

<o&fe%\z-&7m$mm&*mt zt\zx^m2(D^ 

^CT, 1 ©felt ^-©±IE^©fe*|fij©^S^^^ 

ij iris 2 ©fefir*©w-&*s*-r x o \cm*tt\nm-r % 
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[oo 1 4 j xmwv&m^&mmwte, %2^mu<o 

1 3 8 0 3 0^«(C^$tl,fc, 3'D-LU 
T©fjiCl D-LUTZmZ-tz^tlCm^i-ZtK 

w<D&in%<&mmwx'\t, A^n/ciu©^!^-©, 
bft. zvm&mmzj&cxmim&M (id-lut 

</ * x <D^mnmmm<D tzfr<D-&7i,#m : Rmmm<D& 

ffi^: tfcmfe{cjs i ^ e ififa t/ctsig©/h $ v 
[ooi5] rr.-c% ±ffi**pj©^f^a^Bt-4s 

£fr£©f-.y hiPS^^^n^Pt^T'fcS^C, ±15 
Jg2'£&gBf±, _hfEJg 3 ©&{§-§-©, _hfE£fr£© 

tf y Ml© 5 ^©Fr£©±<£fc> hgp#£Zfe#*fc7c 

if ^x-h Lxz<Dm^cttfci-zmti*n?>=fc7b>i' 

y^Ty^-y^t, ±ffiff 3 ©fe{f ^-©, ±f2gfr£ 
©fy MI©5*>©±lB±fiAbfs/ hgB#£KKT{ifc''s' 
MFB^f-S^^TH^Jc^y ^ 7 ^^-^©iJtl^fc 

[ooi6] 1-4*?*,, &jjftfam^xnffiiE<D&jjfa 
\z^x#mm*®m-tz>&mh-t$it£\fy hm m 

k.\±C, M, Y©#fem•§•^-lo^^T^^^^ f ^^l 0 \fy v 

**>j®t<Dmmfrt>±.tit~y h$#©^ mz-ttc 

M, Y©#fe{f-^-(CO^T±Rii5 fcfy hfo) ^A^> 
7 yl/'y-^A' (3D-LUT) £ 
IB*., TtiLV y hSS^ (M^ifJC, M, Y©#fe{f-SHc 

*©*HWa*W»i*JV^T 3 D- L UT©ffl^©« 

[0 0 17] *SS9itt, JB2**»S:C«)J;54 3D- 
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ammxh'o. ±fE©gfr!£©fetffa> 1-fcfr*>»ras* 
<fc 5 i1-5fe#fifc§IU 

T tf^ U - * £ L £ 7 7 ^ * * + V fc*S » t 

zm% t *+ft'h£Kmm$mftx— : §t£-&z zt&x* 

[0 0 18] ±B*«W©6flr#«HlSS«tt, A 
SWiCfl, JbfEfll, %2 S *5J:tffg3©fe{g-5§-f2, * 

10 ^S¥$nT4Sfe^®«lSr*e) *>-r«-§-e*> o-C, ± 

H-fe^fc bb-rm 3 ©#,{§ -§-SrA^J U-CH*5c^*tlfi 
EPJB'Jffl©. ->7y, vfy^ 

©-CfcSo 

[0019] #*W©fi«*»8SHttWiMffl©fe{i# 

[0020] sfc, *«w©fe{g-^aa8fitt, gfc-s 

20 flt^-rsrifc-etSo ^©i?i-1«/&£;h,fc#3§BJ!© 
feft^aasaw:, feswrt^*s»t«, fimcg&sfe 

#6rrt (c^ic©m 3 ©fe«#* m ba»©fe*-ra» 
asisT*** e>Hfcai»©3fifi«»»cje cx#^r i: tea 
*#»tjsp*-r 5 ;ti:i9i5 ©felt ^-^**sa^# 

ftMagBSrli^. ±3E» 2 ±fem3©-fe{f# 
tetter, iffifi^f* tt»a»-e*«) ?>nfc^ 5 ©few 

30 i o o 2 1 1 c:©<t 5 k % femn&jjfammnzffiz-. 

&mmmmjfmffiM<D$tiztt Lfcaic©fe*[fi](cov^ 
•c, m2£m$K&^xffifflmwz'<7t£'2tt&<D^ #m 

[0 0 2 2] 

[oo23] igitt, *^Bj©feft -§-^as«©^ 1 ^ 
40 MMWi<D®tfL&7F:-rmm-7'ay?-mx'$)Z 0 

[0 0 2 4] c©Sli fc^-ffeft^-iaagE i on, 

^•(fij^asu 2 o ^ m 2 m.$m 3 0 1 $ *tx*5 
<? , fe^isiMagp 2 0 (i. &m&Mmnn 2 it. mi 
&mi$2 2k, tn^mnn2 3 kfrbffi&ztix^z. 

*fc, m2mWU3 0(i, Zfei-^7y/f-7';i' 
(3D-LUT) 3 1 £4g|flHft*»3 2id»b*i*$*b 

[002 5] z<r>m 1 (C^-Tfelf ^agg 1 0 \Zit, 

m^U£^m&At)&mct6^x%.n&)\cm?>-%ibnti 
50 m#ts^^r4fi!csnfc» ->7^ (c) , -^-fe*^^ 
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(M) , joilM^n- (Y) ©3feWfe^^SA^3$ 
#&Ko#^iveti,l 0 tfy h©t*y Mg&fcof^ v? 

M/YcD&jf^Ji, fe*|SQ*ftSIS 2 o ©ayg^ssaijis 

21> |1 2 2 , *i £ tfft ^APJWB 2 3 ©-tft-P 

[0 0 2 6] %£ft$ft?|»2 im A/7$*ifcC/ 

*J J:tH-oft*SUcB"t«!Wt«* t 

[002 7]«lf*»22tt, 5fr5t©fcfrrS](Col^T 
©*»^Sr*tflt1--5yt«)(DlD-LU'T, *>5W±-fc 

0 1D-LUTi*OiO»JIS|i 

[00 2 8] 2 3 m 1 2 2 ScA 

£ omistfiX1} 3 *k tfc^ <Dffi-^-Aoggl5 2 3 I: 

t t>A^ r <Dimm& 2 3 T*ii, m i 

32 2fcAfl3;h,5fe{t*J:8l£8l»2 2A»e>W^S 

[0 0 2 9] ^C0fe*|S)AQ.iggP2 OlZ&tfZt&miX C 
/M/Y^fe-ft ^-©fcy Mf-eftS 1 0 tTy N©3l£ 

[0 0 3 0] jf-5§-JPggB2 3A»P>a/j$n^C/M/'Y 
©We*ttCo£ 1 0 tTy MltfJfeffi^tt, ^gfiSl2 
3 0 \CAt> $il5„ C ©fg 2 3 0 fCA^I £ 
tLfc C /M/ Y ©fefi#tt#fe r.* £ (C±{4 5 ITy NirT 
ffc5 fy H-W^ft, ±&5 fc'y Mi 3D— LUT 3 

1 \c a* $ *u t& 5 1- y h itffifflmnn 3 2 ic a^ $ 

[00 3 1] 3D-LUTfi, C/M/Y0^5f 
y hCfc-g-ti: M±T*f±. C/M/Y©#tt±£±ft 
5 fc'y H-efc&fcSii**^) r'tfciUJ;^ Lt©C 
/M/Y/K©£{f^#j£o'tf ib^T^?), 3D-L 
UT3 1 iCC/M/Y©£jf^-©&±&5 fc'y S^A^ 
£*L3t 3D- LUT 3 l^f>^tv?3»A^f^JC*fj£ 
-rSC/M/Y/KCOfeft^^ai^ixSo C<D 3D 

- lut 3 1 a»fes*m$nfcfe«-*ttnra8fc*»3 2 

icA^ftSo 

[00 3 2] 3 2 -Cf±» 3 D- L U T 3 1 

b<D&lE%*ffimirZZbK£y), C/M/Y©#fe© 
T&5 fc'y hT*fcibfr$;ft3£©C/M/Y/'K©feff 
%rfr%tbt>tl. C/M/Y/K©MlCO#-?-Hf tl 1 
0 fc'y HiWfefUf-asaiASft*. C©*tWiS[*»3 2 
ICjbMt?>fflF^SIgT^=ry XAi LTtt, 3D 
-LUT 3 1 <om^^C/M/Y/K©#t±J^)|gr:i:JC 
4£#«k tHb4^,©P^-C\ Tftfy Hc£-3<fi^ 
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4#<&Bg5 8-l 6 1 8 O^mcm^^ixtzT^dt]} X 

[0033] :r-c, **wi-**r<cfe*-isi*&a»2 0 

3 0©*©i^) li, ifi^Lfc, HL/SLiSR£, 

It ^vmrtv dt y t ©ft fteir^ =*■ y x^ test 

Lttf ^tlfctl®/'!?^ 3 D - L UT 3 1 tC 

io m&ztiztK rcoji^ar^^yxAi 

r©3D-LUT31i:, El^&SB2 2 
if x "btifc l D - L U T £ Jc^*>ixT*ft $ d t ic 

[0 0 3 4] &{Cfe77 |6j&3g|5 2 0 ©#«©ff^§{CO^ 

[0035] 0 2i± v ^ u— ^rfij^Sgp. 1"^*?*), ^ 

20 7y/r-^ (1D-LUT) »d3tt5-$c5G#i»J& 
[0 0 3 6] Z<DifU~-^m^mU2 0 Hi, ^U— & 

i±jgiJ2 1 1 (01 ^*-rsfia[isiRja»»2 1 ©-w „ 

1D-LUT2 2 1 (0 1 K^c-f^ 1 ^&g|5 2 2 ©- 
09) , *JiU : {f^-JP®f|5 2 3 1 frbffi&LZtlX^Zofe 
%)}m&2 3 «S»2 3 11, 2 0011^2 3 

2 1, 2 3 3 1, loJ;T/AP^|§2 3 4 1 fabm&ZtlX 

[0 0 3 7] ^'U-^fcH0B2 1 1 fiC/M/Y©3&{C 
30 O^TlOffcS^ 1 D-LUT 2 2 1 liC/M/Y 
©^ft^ftlcStJSLT 1 Ofo, -g-tt3o*ixbtlTfc' 
9. ia^MMU2 3 1 t>c/M/Y©3fe(co^xio 
■f o-g-ff 3 oii ^ P> ttT ^ 5 o 

[0 0 3 8] ^U-«a»2 1 C/M/Y©A 

t , =M i n (Cm , Mm , Y>» ) /M a x (Ci» , M 

in } Y in ) 

[0039] Min (C io , Mi- , Y,. ) 14, 

40 Ci„ , Mi. , Yi. ©9*>©ft/HiIS:fcP>feL, Max 

(Ci. , Mi. , Yi. ) (4, Ci. , Mi. , Yi. (DohOMi 

[0 0 4 0] 1D-LUT2 2 It'll, C/M/YCo 

m^<b©M«^W-r5^y^ry^x-^T'fc5. c 
/M/Y©1D-LUT2 2 l©filiS («itfH3 

■f -5 0 -t&:b*>, C/M/Y«lD-LUT2 2 1i:-t 
tt-?tvCi. , Mi., Yi. £A;>Jl-3<t. ftLbOlD- 
50 LUT^f,lit^f, (Ci. ) , fp (Mi.), f 



[004 1] C/M/YZtl^tUzMfc-rz&^tiQW 

gp2 3 ix'\t?u-femu2 1 lX'mbhtcyu-jjfa 

M/YW&feft-^-C., M, , Y.##*e>*l3„ 
[0042] 



C « — t | * f«e 

M s = t , • f .a 
Y.= t. • f ,T 



(Ci. ) + (1 - t.) • Ci. 

(Mi. ) + ( 1 - t , ) "Mi. 

(Yin ) + (1 - t.) ' Yi. 

y\s-*ma^x, «wiS[*»cj3»t5, mammas 

(fi]^Sg|52 0 ^ LTSl3{C*-r^U-*|^]MSgP2 0 1 

#sub$;K c©^^-^[pj®a^2 o i 

htcC. /M« /Y. #0 i |S 2 3 0 \C 

[0 0 4 3] i4ft fe#|6]*!!a«©-0?-C$>3, C/ 
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[0 0 4 4] wOl &fe^[SjMSia5 2 0 2fi, C^(p]© 

#*^&tt«i-5fca©cfefcfl»a»£, mJj$\<d 

[0 0 4 5] Z\<Dl&&jjfotli&1&2 0 2 ii, H 2 }C^c 

f ^ i--* fa&aas 2 o 1 1 mm\c i i^fe^ma5 2 1 

2, 1 D-LUT 2 2 2, 4oiO ; jf-§-jD^gP2 3 2^b 

ti^i-^U'— fe*|fii«iaffi2 0 1 <D\t ^%mn 2 3 1 i: 

[0 0 4 6] 1 i^fe^ltifP 2 1 2 T'fi, C/M/Y©3 
fe^A^feif-^SrCi. /Mm /Yi. <t Lfctt, glT© 
XoicLX, C/M/YZftl:tl\Ci^X<D&l]k&fe 



I 



I 



. = (Max (Ci 
/Ma x (C,. 
= (Ma x (Ci 
/Ma x (Ci. 

Yin ) (i s Cin . 



, Mi. 
Mm 

, Mi: 

Mid 
Min , 



Ma x (C 



::tMi d (Cin , Min 

in <Doh<Dtp#:<DU%hht>ir< 

in , Min , Yin ) = C in <D t £ , 
tc = Ip ' I c 
t« = tT =0 

tfHtlbbtls Ma X (Cin , Min , Yin ) = Min <D t 
£> 

t«= Ip ' Ic 
t c = tl=0 

*«*«>e>iX, Ma X (Cin , Min , Yin ) = Yin <D t 

t T = I p * I c 
tc= t* = 0 

[0047] lD-LUT2 2 2tt. C/M/Y^ft 



, Yin ) 

Yin ) 
, Yin ) 

Yin ) 
Y 



tc; 



-M i d (Ci 



Mi, 



Yu ) ) 



-M i 11 (Cin , Min , Yin ) ) 



}£\ Com. — t c 
Mout == t M 
Yout — t T 



f« 
f . 

f r 



(Ci. ) 



(Mi. ) 



(1-tc) 

(1- 1.) 

(1-tr) 



Cin 

Mi. 
Yi. 



As 



ft-efifcfefi^-Ci. , Mi. , Yi. £A^-f5£, f 
. (Ci. ) , f« (Mi.) , f, (Yi. ) tmt)^fh^ 0 
[0 0 4 8] ^M%U2 3 2-Cf±C/M/Y(0€n€ 40 

Y»#fe{f^-C w , M« , Y ro ibtlS,, 
[004 9] ^ 

Min (Ci. , Mi. , Yi. ) =Ci. 

ti = (Mid (Ci. , Mi. , Yu, ) -M i n 

/Ma x (Ci. , Mi. , Yi. ) 
t « = t» = 0 
Min (Cb, Mi., Yi.) =Mi. <Dtt. 
t g = (Mid (Ci. , Mi. , Yi. ) — M i n 
/Ma x (Ci. , Mi. , Yi. ) 



+ 
+ 

(Yi. ) + 

0 5f±, &jjftja>mn<D-mx-foz>, r/g/b©m 
mx-hz* 

[0 0 5 0] Z.<D2^Jjm^mU2 0 3(i, |4iC/f 

-ri#.&jjfaitimn2 o 2©t^ t mm, Rfcfrfa&a 

[0 0 5 1 ] Z.<D2$.&jjft&mn2 0 3Ji. 02|C^ 

■fy^—&J5fa*&nn2 o l&iuqgujc^-r i&£# 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

t 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the chrominance-signal processor with which a color picture inputs the chrominance signal showing 
the color-separation image which it comes to separate the color into three colors, and performs signal 
processing The intensity coefficient operation part which asks for the intensity coefficient showing the 
reinforcement of the predetermined color direction in a color space of the 1st inputted chrominance signal, The 
1st transducer which searches for the 2nd chrominance signal by performing single dimension nonlinear 
conversion to the 1st inputted chrominance signal, It responds to the intensity coefficient asked for said the 1st 
chrominance signal and said 2nd chrominance signal by said intensity coefficient operation part The color 
direction processing section equipped with the signal adder unit which searches for the 3rd chrominance signal 
by carrying out weighting addition so that the reinforcement of said predetermined color direction of said 1st 
chrominance signal is strong and the rate of said 2nd chrominance sjgnal may increase, And the chrominance- 
signal processor characterized by having the 2nd transducer which searches for the 4th chrominance signal by 
performing three-dimensions conversion to the 3rd chrominance signal searched for by said signal adder unit. 
[Claim 2] It is the digital signal in which said 1st chrominance signal has predetermined bit width of face for 
every color. It is that to which said color direction processing section calculates this predetermined bit width of 
face. The three-dimensions look-up table which inputs the signal with which said 2nd transducer collected the 
predetermined high-order-bit parts of said predetermined bit width of face of said 3rd chrominance signal by 
three colors, and obtains the output corresponding to this signal, The chrominance-signal processor according to 
claim 1 characterized by having the interpolation operation part which performs a interpolation operation to the 
output of said three-dimensions look-up table based on the lower bit part except said high-order-bit part of said 
predetermined bit width of face of said 3rd chrominance signal. 

[Claim 3] A color picture said 1st, 2nd, and 3rd chrominance signals Cyanogen, a Magenta, And when it is a 
signal showing the color-separation image which it comes to decompose into three colors of yellow, and said 2nd 
transducer inputs cyanogen, a Magenta, and the 3rd chrominance signal showing three colors of yellow and 
performs three-dimensions conversion The cyanogen for printing, a Magenta, yellow, and the chrominance-signal 
processor according to claim 1 characterized by being what searches for the 4th chrominance signal showing 
four black colors. 

[Claim 4] While having two or more color direction processing sections which make the color direction which is 
different in mutual [ in a color space ] said predetermined color direction It has the weighting processing section 
which searches for the 5th chrominance signal by carrying out weighting addition for every color according to 
two or more intensity coefficients which were called for in the color direction processing section of these 
plurality, and which were asked for two or more 3rd chrominance signals in the color direction processing section 
of these plurality for every color. The chrominance-signal processor according to claim 1 with which said 2nd 
transducer is characterized by being what performs three-dimensions conversion to the 5th chrominance signal 
which replaced with said 3rd chrominance signal and was searched for in said weighting processing section. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the chrominance-signal processor with which a color picture 
inputs the chrominance signal showing the color-separation image which it comes to decompose into three 
colors, and performs signal processing. 
[0002] 

[Description of the Prior Art] Performing digital signal processing so that the digital chrominance signal acquired 
by reading in photoelectricity the manuscript image recorded on the reversal film in the field of printing in recent 
years may be inputted and the chrominance signal of the request for printing may be acquired is performed. In 
this case, the cyanogen obtained by reading a manuscript image coarsely first (this is called a press can) (C), 
Signal processing according to the predetermined signal-processing algorithm for acquiring the signal for printing 
to the chrominance signal of a Magenta (M) and three colors of yellow (Y) is performed. Usually, the chrominance 
signal showing network % of four classification by color which added black (K) to C, M, and Y further is acquired, 
and the image based on C, M and Y after processing according to the signal-processing algorithm was 
performed, and the chrominance signal of K4 classification by color is displayed on the display screens, such as 
a CRT display. Observation of an operator is presented with the image displayed on this display screen. 
[0003] A HL/SH concentration setup whose signal-processing algorithm of this sets up the concentration of the 
highlights (HL) part of an image, or a shadow (SH) part, A setup, and a UCR (Under Color Removal) operation 
and the K-th edition generation operation of the tone curve which defines the concentration of the output to the 
concentration of an input, It is the algorithm which consisted of color collection operations which perform color 
correction and which performs complicated nonlinear signal processing for generating the signal of C, M, Y, and 
K4 color from the signal of three colors of C, M, and Y. Various kinds of parameters are set to this signal- 
processing algorithm, and signal processing according to various kinds of set-up parameters is performed to the 
chrominance signal acquired by the press can based on this signal-processing algorithm. 
[0004] If an image is displayed on the display screen as mentioned above, an operator will adjust the various 
parameters of a signal-processing algorithm, observing the image so that the tint of the image etc. may become 
a desired thing. If a desired image is obtained, according to actuation of an operator, the manuscript image on 
the reversal film which becomes a radical will be shortly read by the high resolution, a chrominance signal (this is 
called a fine scan) will be acquired, and signal processing will be performed with the signal-processing algorithm 
using the various parameters adjusted to the acquired chrominance signal as mentioned above. The signal 
acquired as a result is sent to an image output unit, and the image output to the film for platemaking is 
performed. 

[0005] The chrominance signal acquired with a fine scan is the ****** amount of data here. In having performed 
signal processing to the chrominance signal of this ******** based on the count which followed the above- 
mentioned complicated signal-processing algorithm one by one Since signal processing takes ****** time 
amount, usually In advance of a fine scan, the chrominance signal of three colors of C, M, and Y is made into an 
index based on the above-mentioned signal-processing algorithm. The look-up table (LUT) almost equivalent to 
the above-mentioned signal-processing algorithm which acquires the chrominance signal of four colors of C, M, 
Y, and K is created, and the chrominance signal acquired with a fine scan is changed into the chrominance signal 
of an output by referring to the LUT. Here, an input side is the chrominance signal of three colors of C, M, and Y, 
the LUT outputs the chrominance signal of four colors of C, M, Y, and K by making the chrominance signal of 
these 3 color into an index, and since input sides are three colors of C, M, and Y, it is called three dimensions 
LUT (3D -LUT). 

[0006] When in creating this 3D-LUT 3DHJJT is created as it is, for example each chrominance signal of C, M, 
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and Y is expressed with 10 bits, respectively, 3D-LUT with the lattice point of about 109 ******** j s needed. 
For this reason, 3D-LUT with the lattice point (for example, 3x104 lattice points) of only a high order bit is 
usually created, and the operation technique of performing a interpolation operation to the output of that 3D~ 
LUT based on a lower bit is adopted (refer to JP,58-16180,B). 
[0007] 

[Problem(s) to be Solved by the Invention] When the image based on the chrominance signal which performed 
signal processing based on a signal-processing algorithm to the chrominance signal acquired by the press can, 
and was acquired as a result in the above flow of processing is displayed on the display screens, such as a CRT 
display, and observation of an operator is presented, as for an operator, it is common to adjust to the value of 
the various parameters of a signal-processing algorithm so that a desired image may be obtained about a tint 
etc., observing the image, in this case, since those parameters are not what expresses the tint of an output 
image etc. directly, it also often comes out to adjust expecting how the tint of an output image etc. changes, if 
an operator adjusts how many which parameters, and to be unable to adjust very much well, but to take time in 
adjustment. 

[0008] Each network % of C, M, Y, and K of the point (chrominance signal after performing signal processing by 
the signal-processing algorithm) is displayed on the same display screen by specifying with a mouse etc. the 
point on the image displayed on the display screen, in order to improve this. Directly [ an operator / % / that / 
that was displayed / network ], the tint of that point on an image etc. is adjusted directly, and making the 
adjustment result of this network % reflect in the parameter value of a signal-processing algorithm automatically 
is proposed (refer to JP,4-253474,A). If this technique is adopted, since an operator can adjust the level 
(network %) of the chrominance signal of an output directly, adjustment will become easy and the increase in 
efficiency of an activity will be attained. 

[0009] However, since this signal-processing algorithm is complicated nonlinear processing as mentioned above, 
If 3D-LUT created from that signal-processing algorithm is also nonlinear and interpolates as mentioned above, 
even if it will produce the error resulting from nonlinearity and an operator will adjust network % directly at the 
time of a press can for this reason Network % which changed the chrominance signal acquired with a fine scan 
by 3D-LUT and interpolation data processing, and acquired it differs from network % which the operator 
adjusted. Even if it adjusts to the image which had a desired tint etc. with much trouble at the time of a press 
can, there is a possibility that the image recorded on the film for platemaking may differ from the tint of the 
request adjusted at the time of the press can etc. 

[0010] Reducing the error resulting from the nonlinearity in a interpolation operation is proposed by JP,8- 
138030.A by arranging the 1 -dimensional look-up table (1 D-LUT) about each three color of R, G, and B, and 
absorbing a nonlinear component by the 1 D-LUT before 3D-LUT. If a nonlinear component is absorbable to 1 
D-LUT using this technique, the error resulting from the nonlinearity in a interpolation operation can be reduced, 
and network % called for by the interpolation operation can be brought close to network % adjusted by the 
operator at the time of a press can. 

[0011] However, in order that the technique in this official report may absorb nonlinearity uniformly by one D- 
LUT each about each color shaft orientations of R, G, and B, respectively, Although nonlinearity is absorbed on 
each **** of R, G, and B, for example The beige direction, Nonlinearity is not canceled about the color 
directions where at least two colors in R, G, and B involve, such as the direction of azure, and the direction of 
gray. Also about the color direction where these two or more colors involve as a result of amending uniformly 
about the shaft orientations of R, G, and B rather The amendment about the shaft orientations of R, G, and B 
influences. About those color directions, keep away from a desired property further, or Although the view of 
aiming at reduction of the error which there is a possibility that nonlinearity may increase rather, puts 1 D-LUT 
on the preceding paragraph of 3D-LUT, absorbs nonlinearity, and originates in the nonlinearity in a interpolation 
operation can be evaluated By the technique by this official report, the error resulting from nonlinearity in a 
interpolation operation cannot be reduced except for each shaft top of R, G, and B. 

[0012] This invention aims at offering the chrominance-signal processor in a interpolation operation which can 

reduce the error resulting from nonlinearity in view of the above-mentioned situation. 

[0013] 

[Means for Solving the Problem] The chrominance-signal processor of this invention which attains the above- 
mentioned purpose In the chrominance-signal processor with which a color picture inputs the chrominance 
signal showing the color-separation image which it comes to separate the color into three colors, and performs 
signal processing The intensity coefficient operation part which asks for the intensity coefficient showing the 
reinforcement of the predetermined color direction in a color space of the 1st inputted chrominance signal, The 
1st transducer which searches for the 2nd chrominance signal by performing single dimension nonlinear 
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conversion to the 1st inputted chrominance signal, It responds to the intensity coefficient asked for the 1st 
chrominance signal of the above, and the 2nd chrominance signal of the above by intensity coefficient operation 
part The color direction processing section equipped with the signal adder unit which searches for the 3rd 
chrominance signal by carrying out weighting addition so that the reinforcement of the above-mentioned 
predetermined color direction of the 1st chrominance signal is strong and the rate of the 2nd chrominance signal 
may increase, And it is characterized by having the 2nd transducer which searches for the 4th chrominance 
signal by performing three-dimensions conversion to the 3rd chrominance signal searched for by the above- 
mentioned signal adder unit. 

[0014] Although it is equivalent to the chrominance-signal processor of this invention having been equipped with 
1D-LUT before 3D-LUT shown in JP,8-138030,A mentioned above about having equipped the preceding 
paragraph side of the 2nd transducer with the 1st transducer The predetermined color direction in a color space 
of the 1st chrominance signal inputted in the chrominance-signal processor of this invention, That is, the 
intensity coefficient showing the reinforcement of the color direction which is going to compensate nonlinearity 
is called for, and weighting addition of the 1st chrominance signal of the input side of the 1st transducer (it is 
equivalent to 1 D-LUT) and the 2nd chrominance signal of an output side is carried out according to the 
intensity coefficient Consequently, according to the chrominance-signal processor of this invention, while 
compensating nonlinearity only about the predetermined color direction and its near, it is avoidable that the 
single dimension nonlinear conversion for the nonlinearity compensation about the color direction does effect in 
other color directions. For example, if it is a portrait image, generally flesh color is an important color, and it has 
the 1st transducer which absorbs the nonlinearity about the skin in this case. When an operator specifies desired 
flesh color and performs interpolation data processing by the 2nd transducer in a press can by carrying out like 
this on the occasion of a fine scan, the small flesh color of the error specified by an operator almost 
approximated beige can be obtained, and the effect by moreover having compensated beige nonlinearity about 
the color directions other than flesh color can be avoided. 

[0015] It is the digital signal in which the 1st chrominance signal of the above has predetermined bit width of 
face for every color in the chrominance-signal processor of above-mentioned this invention here. When the 
above-mentioned color direction processing section is what calculates the predetermined bit width of face, the 
2nd transducer of the above Usually, the three-dimensions look-up table which inputs the signal which collected 
the predetermined high-order-bit parts of the above-mentioned predetermined bit width of face of the 3rd 
chrominance signal of the above by three colors, and obtains the output corresponding to the signal, It becomes 
the configuration equipped with the interpolation operation part which performs a interpolation operation to the 
output of a three-dimensions look-up table based on the lower bit part except the above-mentioned high-order- 
bit part of the above-mentioned predetermined bit width of face of the 3rd chrominance signal of the . above. 
[0016] Namely, although signal processing is performed with sufficient bit width of face (for example, each 
chrominance signal of C, M, and Y respectively 10-bit width of face) on the need of compensating nonlinearity 
with the color direction processing section about the predetermined color direction It has the three-dimensions 
look-up table (3D-LUT) which considers only the above-mentioned bit part as an input from the problem of the 
memory space by the 2nd transducer (for example, each chrominance signal of C, M, and Y a high order side 
every 5 bits). A lower bit part (for example, each chrominance signal of C, M, and Y a low order side every 5 bits) 
is inputted into interpolation operation part, and is used in the interpolation operation part for interpolation of the 
output of 3 D-LUT. 

[0017] This invention can make network % which the operator specified in the press can, and network % in a fine 
scan in agreement in a sufficiently small error range about the color direction which is produced by the 
effectiveness being remarkable in a configuration of having combined such a 3D-LUT and interpolation operation 
part for the 2nd transducer, and performing, the above-mentioned predetermined color direction, i.e., 
interpolation operation, and which is going to reduce the error resulting from nonlinearity. 

[0018] The chrominance-signal processor of above-mentioned this invention moreover, typically A color picture 
the 1st, 2nd, and 3rd chrominance signals of the above Cyanogen, a Magenta, And when it is a signal showing the 
color-separation image which it comes to decompose into three colors of yellow, and the 2nd transducer of the 
above inputs cyanogen, a Magenta, and the 3rd chrominance signal showing three colors of yellow and performs 
three-dimensions conversion The cyanogen for printing, a Magenta, yellow, and the 4th chrominance signal 
showing four black colors are searched for. 

[0019] The chrominance-signal processor of this invention is suitable as equipment which searches for the 
chrominance signal for printing. 

[0020] Moreover, the chrominance-signal processor of this invention can also be constituted as equipment with 
which the nonlinearity about two or more different color directions is compensated. The chrominance-signal 
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processor of this invention constituted such While having two or more color direction processing sections which 
make the color direction which is different in mutual [ in a color space ] the above-mentioned predetermined 
color direction It has the weighting processing section which searches for the 5th chrominance signal by carrying 
out weighting addition for every color according to two or more intensity coefficients which were called for in the 
color direction processing section of these plurality, and which were asked for two or more 3rd chrominance 
signals in the color direction processing section of these plurality for every color. The 2nd transducer of the 
above replaces with the 3rd chrominance signal of the above, and is characterized by being what performs 
three-dimensions conversion to the 5th chrominance signal searched for in the above-mentioned weighting 
processing section. 

[0021] Thus, if it has two or more color direction processing sections and has the configuration which carries 
out weighting addition of two or more chrominance signals searched for in the color direction processing section 
of these plurality, the error resulting from the nonlinearity at the time of performing a interpolation operation in 
the 2nd transducer about two or more color directions which the color direction processing section of these 
plurality made the object of nonlinearity compensation can be reduced. 
[0022] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained. 

[0023] Drawing 1 is the functional block diagram showing the configuration of the 1st operation gestalt of the 

chrominance-signal processor of this invention. 

[0024] The chrominance-signal processor 10 shown in this drawing 1 consists of the color direction processing 
section 20 and the 2nd transducer 30, and the color direction processing section 20 consists of intensity 
coefficient operation part 21, the 1st transducer 22, and a signal adder unit 23. Moreover, the 2nd operation part 
30 consists of a three-dimensions look-up table (3D-LUT) 31 and interpolation operation part 32. 
[0025] The chrominance signal of the cyanogen (C) and the Magenta (M) which were generated based on the 
signal read in photoelectricity in the picture input device which is not illustrated, and three colors of yellow (Y) is 
inputted into the chrominance-signal processor 10 shown in this drawing 1 . The chrominance signal of these 3 
color is a digital signal with per [ each color / of 10 bits of each ] bit width of face in this operation gestalt. The 
chrominance signal of C/M/Y inputted into this chrominance-signal processor is inputted into each of the 
intensity coefficient operation part 21 of the color direction processing section 20, the 1st transducer 22, and 
the signal adder unit 23. 

[0026] The intensity coefficient t which expresses the reinforcement of the predetermined color direction in the 
color space of the inputted chrominance signal of C/M/Y with the intensity coefficient operation part 21 is 
called for. About the concrete way of asking of the concrete color direction and the intensity coefficient t about 
the color direction, it mentions later. 

[0027] The 1st transducer 22 consists of 1 D-LUT for compensating the nonlinearity about the predetermined 
color direction, or its 1 D-LUT and other operation part (it mentions later). 

[0028] The both sides of the chrominance signal inputted into the 1st transducer 22 and the chrominance signal 
outputted from the 1st transducer 22 are inputted into the signal adder unit 23, and an intensity coefficient t is 
inputted into this signal adder unit 23, and weighting addition of the chrominance signal inputted into the 1st 
transducer 22 and the chrominance signal outputted from the 1st transducer 22 is carried out by the weight 
according to an intensity coefficient t by this signal adder unit 23. 

[0029] Processing in this color direction processing section 20 is performed with 10 bits which is the bit width of 
face of each chrominance signal of C/M/Y. 

[0030] The chrominance signal of the 10-bit width of face per each of C/M/Y outputted from the signal adder 
unit 23 is shortly inputted into the 2nd transducer 30. The chrominance signal of C/M/Y inputted into this 2nd 
transducer 30 is divided into 5 bits of high orders, and 5 bits of low order for every color, 5 bits of high orders 
are inputted into 3D-LUT31, and 5 bits of low order are inputted into the interpolation operation part 32. 
[0031] 3D-LUT is the combination (on a coordinate) of 5 bits of each high order of C/M/Y. The chrominance 
signal of C/M/Y/K as an output is matched with every [ which is expressed with 5 bits of each ****** high 
order of C/M/Y ] lattice point If 5 bits of each high order of the chrominance signal of C/M/Y are inputted into 
3D-LUT31, the chrominance signal of C/M/Y/K corresponding to those input signals will be read from 3D- 
LUT31. The chrominance signal read from this 3D-LUT31 is inputted into the interpolation operation part 32. 
[0032] In the interpolation operation part 32, by interpolating the chrominance signal from 3D-LUT31, the 
chrominance signal of C/M/Y/K of the point expressed with 5 bits of low order of each color of C/M/Y is 
searched for, and the chrominance signal of the width of face per [ of 10 bits of each ] each color of C/M/Y/K 
is outputted. As a interpolation operation algorithm in this interpolation operation part 32, it can ask for four 
outputs of 3D-LUT31 for every output version of C/M/Y/K, and the algorithm indicated by JP,58-16180,B 
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shown above of performing the weighting operation which carries out weighting by the weight based on a lower 
bit among these four points can be adopted, for example. 

[0033] When the color direction processing section 20 peculiar to this invention does not exist here (in the case 
only of the 2nd transducer 30 in the configuration shown in drawing 1 ) Although various kinds of parameters set 
up to the signal-processing algorithm which was mentioned above, and which consists of combination, such as a 
HL/SL concentration setup, a tone curve, and a color collection, and its signal-processing algorithm are changed 
into 3D-LUT31 Here, the various parameters set up to this signal-processing algorithm and its signal-processing 
algorithm will be divided and changed into this 3D-LUT31 and 1 D-LUT with which the 1st transducer 22 was 
equipped. It mentions later also about this conversion approach. 

[0034] Next, various kinds of gestalten of the color direction processing section 20 are explained. 
[0035] Drawing showing one gestalt of the color direction processing section for drawing 2 to compensate 
nonlinearity about the direction processing section of gray of gray, i.e., the direction, and drawing 3 are drawings 
showing an example of the single dimension nonlinear conversion in the single dimension look-up table (1 D- 
LUT) shown in drawing 2 . 

[0036] This direction processing section 201 of gray consists of a gray detecting element 211 (an example of the 
intensity coefficient operation part 21 shown in drawing 1 ), 1 D-LUT221 (an example of the 1st transducer 22 
shown in drawing 1 ), and a signal adder unit 231. The signal adder unit 231 consists of multipliers 2321 and 2331 
of 231 1 or 2 subtracters, and an adder 2341. 

[0037] Although the number of the gray detecting elements 21 1 is one about three colors of C/M/Y, 
corresponding to each of C/M/Y, it has every one 1 D-LUT [ a total of three ]221, and also has every one signal 
adder units [ a total of three ] 231 about three colors of C/M/Y. 

[0038] When the input signal of C/M/Y is made into Cin/Min/Yin in the gray detecting element 21 1, respectively, 
it is tg=Min (Cin, Min, Yin)/Max (Cin, Min, Yin). 

It is alike and the intensity coefficient tg of the direction of gray is called for more. 

[0039] Here, Min (Cin, Min, Yin) expresses the minimum value of Cin, Min, and the Yin(s), and Max (Cin, Min, Yin) 
expresses the maximum of Cin, Min, and the Yin(s). 

[0040] In 1 D-LUT221, although it differs about C/M/Y, respectively, it is the look-up table which has the 
relation of an input and an output as shown, for example in drawing 3 . The transform function (for example, 
transform function as shown in drawing 3 ) of 1 D-LUT221 of C/M/Y is set to fgc, fgm, and fgy, respectively. 
That is, if Cin, Min, and Yin are inputted into 1 D-LUT221 of C/M/Y, respectively, from those 1 D-LUT, fgc (Cin), 
fgm (Min), and fgy (Yin) will be outputted, respectively. 

[0041] In each signal adder unit 231 corresponding to each C/M/Y, each chrominance signals Cg, Mg, and Yg of 
C/M/Y are searched for by the following operations by making into weight the intensity coefficient tg of the 
direction of gray acquired by the gray detecting element 21 1. 
[0042] 

About Cg=tg-fgc(Cin)+ (1-tg), CinMg=tg-fgM(Min)+ (1-tg), MinYg=tg-fgY(Yin)+ (1-tg), and the direction of Yin 
gray When it is going to reduce the error resulting from nonlinearity in a interpolation operation, the direction 
processing section 201 of gray shown in drawing 3 as the color direction processing section 20 shown in drawing 
1 is adopted; and Cg/Mg/Yg calculated by this direction processing section 201 of gray is inputted into the 2nd 
transducer 30 shown in drawing 1 . 

[0043] Drawing 4 is a block diagram of the primary color directions processing section which compensates 
nonlinearity about the each primary color direction of C/M/Y which is an example of the color direction 
processing section. 

[0044] Although this primary color directions processing section 202 is divided into the C color direction 
processing section for compensating the nonlinearity of the direction of C, the M color direction processing 
section for compensating the nonlinearity of the direction of M, and the Y color direction processing section for 
compensating the nonlinearity of the direction of Y, it explains these collectively here. 

[0045] This primary color directions processing section 202 consists of a primary color detecting element 212, 1 
D-LUT222, and a signal adder unit 232 like the direction processing section 201 of gray shown in drawing 2 . It is 
the same as that of the signal adder unit 231 of the gray color direction processing section 201 which also 
shows the configuration of this signal adder unit 232 to drawing 2 . 

[0046] In the primary color detecting element 212, when the input chrominance signal of three colors of C/M/Y 
is made into Cin/Min/Yin, as it is the following, the each primary color intensity coefficients tc, tM, and tY about 
each C/M/Y are called for. namely, — first — Ip= (Max(Cin, Min, Yin)-Mid (Cin, Min, Yin)) 
/Max(Cin,Min,Yin) 

Ic=(Max(Cin,Min,Yin)-Min(Cin,Min,Yin)) 
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/Max(Cin f Min,Yin) 

Mid (Cin, Min, Yin) expresses the value of the center of Cin, Min, and the Yin(s) here. Here, tc=Ip-IctM=tY=0 is 
calculated at the time of Max(Cin, Min, Yin) =Cin, when it is Max(Cin, Min, Yin) =Min, tM=Ip-Ictc=tY=0 is 
calculated, and tY=Ip-Ictc=tM=0 is calculated when it is Max(Cin, Min, Yin) =Yin. 

[0047] If it has every one 1 D-LUT [ a total of three ]222 and it inputs chrominance signals Cin, Min, and Yin 
into each corresponding to each of C/M/Y, fc (Cin), fM (Min), and fY (Yin) will be outputted. 

[0048] In the signal adder unit 232, about each of C/M/Y, weighting addition shown below is performed and each 

chrominance signals Cout, Mout, and Yout of C/M/Y are searched for. 

[0049] 

Cout=tc-fc(Cin)+ (1-tc), CinMout=tMHlVI(Min)+ (1-tM), MinYout=tY-fY(Yin)+ (1-tY), and Yin drawing 5 are block 
diagrams of the secondary color directions processing section which compensates nonlinearity about each color 
direction of R/G/B which are examples of the color direction processing section. 

[0050] Like the case of the primary color directions processing section 202 shown in drawing 4 , although this 
secondary color directions processing section 203 is divided into the R color direction processing section, the G 
color direction processing section, and the B color direction processing section, it summarizes them here and 
explains them as the secondary color directions processing section. 

[0051] This secondary color directions processing section 203 consists of a secondary color detecting element 
213, 1 D-LUT223, and a signal adder unit 233 like the primary color directions processing section 202 shown in 
the gray color direction processing section 201 and drawing 4 which are shown in drawing 2 . It is the same as 
that of each signal adder unit 231,232 of the gray color direction processing section 201 which also shows the 
configuration of the signal adder unit 233 to drawing 2 and drawing 4 , and the primary color directions 
processing section 202. 

[0052] In the secondary color detecting element 213, when the input chrominance signal of three colors of 
C/M/Y is made into Cin/Min/Yin, as it is the following, the each secondary intensity coefficients tR, tG, and tB 
about each C/M/Y are called for. namely, — The time of Min(Cin, Min, Yin) =Cin tR= (Mid(Cin, Min, Yin)-Min (Cin, 
Min, Yin)) 
/Max(Cin,Min,Yin) 

tG=tB=0 At the time of Min(Cin, Min, Yin) =Min tG= (Mid(Cin, Min, Yin)-Min (Cin, Min, Yin)) 
/Max(Cin,Min,Yin) 

tR=tB=0 At the time of Min(Cin, Min, Yin) =Yin tB= (Mid(Cin, Min, Yin)-Min (Cin, Min, Yin)) 
/Max(Cin,Min,Yin) 

When the two-dimensional color direction processing section 203 is the R color direction processing section, it 
is a total of two 1 -dimensional look-up tables corresponding to each M/Y, and by those 1 -dimensional look-up 
tables, as for tR=tG=01 D-LUT222, conversion of fRM(Min) fRY (Yin) is performed, respectively. Moreover, when 
the two-dimensional color direction processing section 203 is the G color direction processing section, it has 
two 1 D-LUT corresponding to each C/Y as 1 D-LUT222, and in those 1 D-LUT, conversion of fGC(Cin) fGY 
(Yin) is performed, respectively. Furthermore, like this, when the secondary color directions processing section 
203 is the B color direction processing section, it has two 1 D-LUT corresponding to each C/M as 1 D-LUT222, 
and conversion of fBC(Cin) fBM (Min) is performed by those 1 D-LUT, respectively. 

[0053] Moreover, in the signal adder unit 233, when this two-dimensional color direction processing section 203 
is the R color direction processing section, each chrominance signal CR, MR, and YR of each of C/M/Y is 
searched for by the following operations. 
[0054] 

When CR=CinMR=tR-fRM(Min)+(1-tR) andMinYR=tR-fRY(Yin)+ (1-tR), Yin, and its secondary color directions 
processing section 203 are the G color direction processing sections, each chrominance signal CG, MG, and YG 
of each of C/M/Y is searched for by the following operations. 
[0055] 

Like CG^tG^GCtCinMl-tG) andCinMG=MinYG=tG-fGY(Yin)+ (1-tG), Yin, and these, when the secondary color 
directions processing section 203 is the B color direction processing section, each chrominance signal CB, MB, 
and YB of each of C/M/Y is searched for by the following operations. 
[0056] 

Drawing in which CB=tBHBC(Cin)+ O^tB), CinMB=tBHBM(Min)+ (1-tB), and MinYB=Yin drawing 6 show an 
example of the specific color direction processing section for nonlinearity compensation of specific colors, such 
as azure other than the above (for example, flesh color), and drawing 7 are drawings showing an example of the 
weighting-factor enumeration function of the specific color direction vector. 

[0057] Here, since one or more specific general colors are expressed, the n-th specific color is called the 
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specific color n. This specific color direction processing section 204 consists of a specific color detecting 
element 214, specific ****** 1 transducer 224, and a signal adder unit 234, and specific ****** 1 transducer 
224 consists of the specific color component extract section 2214 and 1 D-LUT2224. 

[0058] Here, the vector of the direction of the specific color n in the color space which is going to perform 
nonlinearity compensation by 1 D-LUT2224 is set to VPn (Cn, Mn, Yn). 

[0059] C/M/Y — the direction [ make each input chrominance signal into Cin/Min/Yin, and ] vector of [ in the 
color space of the input chrominance signal ] — Vi (Cin, Min, Yin) — carrying out — include-angle thetan of 
VPn and Vi to accomplish — thetan=cos -1 (VPn-Vi) (/|VPn|-|Vi|) 
It asks "Be alike." (VPn-Vi) expresses the inner product of VPn and Vi here. 

[0060] It asks for the intensity coefficient tPn of the specific color n by tPn=1-theta n/theta tn. However, 
thetatn is the constant of 0<theta tn<pi / 2. Thus, the intensity coefficient tPn for which it asked is expressed 
like drawing 7 as a function of thetan. 

[0061] Here, it is as follows when the concrete numeric value of a specific color is illustrated. 
[0062] 

The example of the beige direction vector: VP1 (120,180,220) 
The example of the green direction vector: VP2 (580,360,480) 
The example of the direction vector of azure: VP3 (580,360,180) 

In the specific color component extract section 2214, the direction component In of the specific color n of the 
input chrominance signal Vi (Cin, Min, Yin) is called for by the operation of tn=| Vi|costhetan. 
[0063] Each specific color n of every is equipped with three corresponding to each of C/M/Y, the direction 
component In of the specific color n called for in the specific color component extract section 2214 is inputted 
into these three 1 D-LUT, and 1 D-LUT2224 is changed into fpnC (In), fpnM (In), and fpnY (In), respectively. 
[0064] In the signal adder unit 234, each specific color n of every is asked for each CPn, MPn, and YPn of 
C/M/Y by the following operations. 
[0065] 

CPn=tPn-fPnC(In), although the example of the color direction processing section about the various color 
directions was shown more than + (1-tPn), CinMPn=tPn-fPnM(In)+ (1-tPn), MinYPn=tPn-fPnY(In)+ (1-tPn), and 
Yin The color direction processing section which compensates nonlinearity about the color direction where the 
error accompanying the interpolation operation in the interpolation operation part 32 of the 2nd transducer 30 
shown in drawing 1 among the color direction processing sections of each [ these ] example poses a problem is 
adopted as the color direction processing section 20 shown in drawing 1 . 

[0066] Drawing 8 is the block diagram showing the configuration of the 2nd operation gestalt of the 
chrominance-signal processor of this invention. 

[0067] This chrominance-signal processor 100 consists of the color direction processor group 200 which 
consists of two or more color direction processing sections, the weighting processing section 400, and the 2nd 
transducer 300. 

[0068] The color direction processor group 200 is an example of the color direction processing section which 
each says to this invention. Direction processing section of primary color C 202C of a configuration of being 
shown in the direction processing section 201 of gray of a configuration of being shown in drawing 2 and drawing 
3 , direction processing section of 1 order color M 202M, direction processing section of primary color Y 202Y, It 
consists of the specific color 1 direction processing section 204_1 of direction processing section of secondary 
color R 203R of a configuration of being shown in drawing 4 , and a configuration of that the 2nd order is shown 
in direction processing section of direction processing section of color G 203 color [ G or secondary ] B 203B 
and drawing 5 , and the specific color 2-way processing section 204_2. 

[0069] To each of those direction processing sections 201,202C, 202M, 202Y, 203R, 203G, and 203B and 

204_1,204_2 Each intensity coefficients tg, tc, tM, tY tP2 which the common input chrominance signal Vi (Cin, 

Min, Yin) was inputted, and were called for in each of those direction processing sections Each chrominance 

signals Vg, Vc, VM, VY, VP2 (for example, Vg is vectorial representation Vg [ vectorial representation ] (Cg, 

Mg, Yg) is written.) of C/M/Y which was inputted into the multiplier normalization processing section 410 which 
constitutes the weighting processing section 400, and was calculated in each of those color direction processing 

sections Vc, VM VP2 — the same . It is inputted into each multipliers 401.402C, 402M, 402Y, 403R, 403G, 

and 403B which constitute the weighting processing section 400 which it had respectively corresponding to each 
color direction processing sections 201,202C, 202M, 202Y, 203R, 203G, and 203B and 204_1,204_2, and 
404.1,404.2. 

[0070] The ratios ug, uc, uM, uY, .., uP2 (for example, related with a gray intensity coefficient ug=tg/ 
(tg+tc+tM-KY+ .. +tP2).) of each intensity coefficient to the sum of all the intensity coefficients tg, tc, tM, tY, 
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tP2 inputted in the multiplier normalization processing section 410 other intensity coefficients tc, tM, tY, tP2 

— the same . It asks and is distributed to the multipliers 401,402C, 402M f 402Y, 403R t 403G, and 403B which 
correspond, respectively, and 404_1 f 404_2. 

[0071] With each multiplier, they are each multiplication ug-Vg of illustration, uc-Vc, uM-VM uP2 and VP2 

(specifically in a multiplier 401, ug-Cg, ug-Mg, and three multiplication of ug-Yg are expressed.), other multipliers 

— also setting — the same . It asks. 

[0072] The multiplication result in all the multiplier of them is inputted into the adder 420 which constitutes the 
weighting processing section 400, and is added about C/M/Y, respectively, and a chrominance signal Va 
(calcium, Ma, Ya) is searched for. 

[0073] While the chrominance signal Va searched for with the adder 420 of this weighting processing section 400 
is inputted into the 2nd transducer 300 and that high-order-bit part is inputted into 3D-LUT301, that lower bit 
part is inputted into the interpolation operation part 302. The operation of 3D-LUT301 of the 2nd transducer 300 
and the interpolation operation part 302 is the same as an operation of 3D-LUT31 of the 2nd transducer 30 
explained with reference to drawing 1 , and the interpolation operation part 32, and duplication explanation is 
omitted here. 

[0074] As shown in the 2nd operation gestalt of drawing 8 , this invention is effective also in reduction of the 
interpolation error of two or more color directions which are mutually different. 
[0075] Next, the method of calculation of 1 D-LUT and 3D-LUT is explained. 

[0076] As mentioned above, since it is usually only 3D-LUT, 3D-LUT can be conventionally calculated by 
calculating each chrominance signal corresponding to each lattice point about C/M/Y according to a signal- 
processing algorithm, and obtaining that result of an operation in this case. However, with this operation gestalt, 
it is necessary to compute the both sides of 1 D-LUT and 3D-LUT so that the nonlinearity about the desired 
color direction may be incorporated to the direction of 1 D-LUT from the signal-processing algorithm (various 
parameters are hereafter included unless it refuses especially) and the signal-processing algorithm may be 
realized as a whole. So, 1 D-LUT and 3D-LUT are computed by [ as it is the following ] here. 
(1) Compute the output value corresponding to each input lattice point according to the signal-processing 
algorithm. Here, a signal-processing algorithm is expressed with FIP, FIP (Ci, Mi, Yi) expresses the operation 
according to the signal-processing algorithm of opposite Perilla frutescens (L) Britton var. crispa (Thunb.) 
Decne. with the input chrominance signals Ci, Mi, and Yi, the chrominance signal of C/M/Y/K obtained as a 
result is only expressed with CMYK, and it writes as follows as a whole. 

[0077] Consider as an input the direction component which carries out FIP(Ci f Mi, Yi) |CMYK (2) view, the output 
by the signal-processing algorithm is made to correspond, and 1 D-LUT is generated. 1 D-LUT is generated 
about all required direction components. 

[0078] For example, in the case of the gray of a 10-bit scale (0-1023), it is the input signal (C, M, Y) of C/M/Y 
one by one (0, 0, 0) (2, 2, 2) (1, 1, 1) .... (1023, 1023, 1023) 

C/M/Y/K of the output of a signal-processing algorithm is computed by making it change like, and 1 D-LUT 
which matched C of an input and C of an output, 1 D-LUT which matched M of an input and M of an output, and 
1 D-LUT which matched Y of an input and Y of an output are created. 

[0079] Moreover, when C is explained about the primary colors C, M, and Y, for example, it is the input signal (C, 
M, Y) of C/M/Y one by one (0, 0, 0) (2, 0, 0) (1, 0, 0) .... (1023, 0, 0) 

** — C/M/Y/K of the output of a signal-processing algorithm is computed by making it change like, and 1 D- 
LUT which matched C of an input and C of an output is created. The same is said of M and Y. 
[0080] Moreover, when R is explained about the secondary colors R, G, and B, for example, it is the input signal 
(C, M, Y) of C/M/Y one by one (0, 0, 0) (0, 2, 2) (0, 1, 1) .... (0, 1023, 1023) 

** — C/M/Y/K of the output of a signal-processing algorithm is computed by making it change like, and 1D- 
LUT which matched M of an input and M of an output, and 1 D-LUT which matched Y of an input and Y of an 
output are created. It is the same also about G and B. 

[0081] Furthermore about the specific color n, sequential change of the die length In of the direction vector VPn 
(Cn, Mn, Yn) of the property color n is carried out on the color space of C/M/Y. The direction vector (In/|VPn|) 
of each die length In, the component of C, M, and Y of VPn (Incosthetac, IncosthetaM, IncosthetaY;thetac, 
thetaM, and thetaY) C/M/Y/K is computed by asking for the include angle of Vector VPn and each shaft of C f 
M, and Y to accomplish, respectively, and inputting the group (Incosthetac, IncosthetaM, IncosthetaY) of the 
component into a signal-processing algorithm for every die-length In. and C, M, and Y of die length In and an 
output — three 1 D-LUT which matched each is created. 

[0082] (3) Apply 1 D-LUT created as mentioned above to 1 D-LUT of the 1st transducer 22 of the color 
direction processing section 20 (specifically refer to drawing 2 , drawing 4 , drawing 5 , and drawing 6 ) shown in 
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drawing 1 , carry out the sequential input of each input signal Vi (Cin, Min, Yin), and ask the color direction 
processing section 20 for the output chrominance signal Va (calcium, Ma, Ya) of the color direction processing 
section 20. 

[0083] When it is going to compensate nonlinearity about two or more color directions, according to the 
configuration shown in drawing 8 , the output chrominance signal Va (calcium, Ma, Ya) of the weighting adder unit 
400 is searched for. 

[0084] (4) Calculate 3D-LUT301 shown in 3D-LUT31 or drawing 8 shown in drawing 1 by making the 
chrominance signal Va (calcium, Ma, Ya) which carried out in this way and was searched for, and the output 
value of C/M/Y/K calculated by (1) correspond, and reconfigurating the lattice point from those relation. The 
various proposals of the technique of reconfigurating 3D~LUT of a lattice point input from the input / output 
relation from which the input does not serve as the lattice point are made (JP,9-9080,A, JP, 10-70668, A, JP,10- 
117294,A). 

[0085] In addition, various kinds of color direction processing sections shown in drawing 2 in the operation 

gestalt mentioned above, drawing 4 - drawing 6 are not limited to what is instantiation and is shown there. For 

example, it may replace with the gray color direction processing section shown in drawing 2 , and the 

configuration of the specific color direction processing section which considers that gray is also one specific 

color and is shown in drawing 6 may be applied, in addition various kinds of deformation is possible. 

[0086] Moreover, although drawing 8 is a configuration for aiming at reduction of the interpolation error of the 

nine color directions, it can be considered as the configuration equipped with a required number for 

compensating the nonlinearity of the required color direction according to the color direction which is going to 

reduce a interpolation error, and the number of the color directions of color direction processing sections by this 

invention. 

[0087] 

[Effect of the Invention] As mentioned above, as explained, according to this invention, the error of the network 
% output value of the screen display generated for the nonlinear characteristic of conversion in the method 
which calculates an output value by interpolation count, and the network % output value, of actual signal 
processing can be reduced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram showing the configuration of the 1st operation gestalt of the 
chrominance-signal processor of this invention. 

[Drawing 2] It is drawing showing the direction processing section of gray. 

[Drawing 3] It is drawing showing an example of the one-dimension nonlinear conversion in the 1 -dimensional 
look-up table (1 D-LUT) shown in drawing 2 . 

[Drawing 4] It is the block diagram of the primary color directions processing section which is an example of the 
color direction processing section. 

[Drawing 5] It is the block diagram of the secondary color directions processing section which is an example of 
the color direction processing section. 

[Drawing 6] For example, it is drawing showing an example of the specific color direction processing section for 
nonlinearity compensation of specific colors, such as flesh color and azure. 

[Drawing 7] It is drawing showing an example of the weighting-factor enumeration function of the specific color 
direction vector. 

[Drawing 8] It is the block diagram showing the configuration of the 2nd operation gestalt of the chrominance- 
signal processor of this invention. 
[Description of Notations] 
10 Chrominance-Signal Processor 

20 The Color Direction Processing Section 

21 Intensity Coefficient Operation Part 

22 1 st Transducer 

23 Signal Adder Unit 

30 2nd Transducer 

31 Three-Dimensions Look-up Table (3D-LUT) 

32 Interpolation Operation Part 

200 The Color Direction Processor Group 

201 The Direction Processing Section of Gray 

211 Gray Detecting Element 

221 1 D-LUT 

231 Signal Adder Unit 
2311 Subtracter 
2321 Multiplier 

2331 Multiplier 
2341 Adder 

202 The Primary Color Directions Processing Section 
202C The direction processing section of primary color C 
202M The direction processing section of primary color M 
202Y The direction processing section of primary color Y 

212 Primary Color Detecting Element 

222 1 D-LUT 

232 Signal Adder Unit 

203 The Secondary Color Directions Processing Section 
203R The direction processing section of secondary color R 
203G The direction processing section of secondary color G 
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203B The direction processing section of B 

213 Secondary Color Detecting Element 

223 1D-LUT 

233 Signal Adder Unit 

204 The Specific Color Direction Processing Section 
204_1 The specific color 1 direction processing section 
204_2 Specific color 2-way processing section 

214 Specific Color Detecting Element 

224 Specific ****** 1 Transducer 

2214 Specific Color Component Extract Section 
2224 1 D-LUT 

234 Signal Adder Unit 

300 2nd Transducer 

301 3D-LUT 

302 Interpolation Operation Part 
400 Weighting Processing Section 

401,402C, 402M, 402Y, 403R, 403G, 403B, 404J,404_2 Multiplier 
410 Multiplier Normalization Processing Section 
420 Adder 
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